A previous study suggested that physicians in 1 practice network were less likely to diagnose otitis media (OM) and to prescribe broad-spectrum antibiotics for OM for black versus nonblack children.
Inappropriate antibiotic prescribing for respiratory infections is a major public health problem. Overuse and selection of unnecessarily broad-spectrum antibiotics promotes antibiotic resistance 1 and causes avoidable adverse events. Among children ,5 years old, otitis media (OM) is the most common diagnosis resulting in an antibiotic prescription. 2 National guidelines from the American Academy of Pediatrics and American Academy of Family Physicians emphasize using stringent diagnostic criteria for OM to minimize overdiagnosis and antibiotic overuse. 3, 4 When OM is diagnosed and antibiotics are needed, these guidelines recommend using narrow-spectrum therapy with amoxicillin, instead of broaderspectrum agents, for most children. 3, 4 In a recent study conducted in a network of primary care practices in the Philadelphia area, physicians were less likely to diagnose black children with OM and more likely to treat OM in black children with guideline-recommended narrow-spectrum antibiotics compared with nonblack children during acutecare visits. 5 These differences were apparent at the level of the individual physician. This study raises questions about whether physicians underdiagnose and undertreat OM among black children or overdiagnose and overtreat OM among nonblack children. Practice differences by race were apparent in previous studies from the 1990s and early 2000s, 2, 6 but more recent studies have suggested that these practice differences may have attenuated. 2, [6] [7] [8] [9] Our objectives were to determine whether national racial disparities currently exist in the diagnosis of OM or in the antibiotic choice for OM in children.
METHODS

Data Source
The National Ambulatory Medical Care Survey (NAMCS) and the National Hospital Ambulatory Medical Care Survey (NHAMCS) are publicly available data sets from the National Center for Health Statistics at the Centers for Disease Control and Prevention. 10 NAMCS samples visits to non-federally employed, office-based physicians. NAMCS has a 3-stage probability sampling design involving sampling within geographic regions, then physicians, and finally patient visits during a randomly assigned 1-week reporting period. For each sampled visit, data are collected on patient demographics, symptoms, diagnoses, and medications provided. NHAMCS is a survey of emergency departments and outpatient departments of noninstitutional general and shortstay hospitals. 10 NHAMCS uses a 4-stage probability sampling design involving selecting geographic regions, then hospitals, then outpatient department clinics and emergency service areas, and finally patient visits. During a 4-week reporting period, data for sampled visits are collected on patient demographics, complaints, diagnoses, and medical therapy. Sampled visits in both NAMCS and NHAMCS are distributed randomly throughout the year. Data in both NAMCS and NHAMCS are weighted by using the complex survey design to produce national estimates. Unweighted response rates during the study period ranged from 58.3% to 59.1% for physicians in the NAMCS, 73.2% to 75.1% for outpatient departments in the NHAMCS, and 82.7% to 87.5% for emergency departments in the NHAMCS.
Study Population
The primary study population included visits during 2008 to 2010 for patients #14 years of age with a diagnosis of OM as defined by an International Classification of Diseases, Ninth Revision, Clinical Modification (ICD-9-CM) code of 381 (nonsuppurative otitis media and eustachian tube disorders) or 382 (suppurative and unspecified otitis media) in any of 3 diagnosis fields. National estimates for children #14 years of age with a diagnosis of OM were produced from 4178 visits that occurred during 2008 to 2010. We examined visits for children #14 years of age, as has been done in previous studies of pediatric antibiotic prescribing, 11, 12 and for children 0 to 4 and 5 to 14 years of age. We dichotomized race into black versus nonblack, as was done in a previous study. 5 Any observed differences in OM visits by race could reflect differences in the rate of care seeking for respiratory conditions, including OM and other conditions, because the symptoms of OM are often nonspecific and overlap with those of other acute respiratory illnesses. Observed differences could also result from actual differences in how physicians diagnose respiratory conditions based on patient race. To address this question, we examined a broader study population composed of visits for all respiratory conditions in a secondary analysis. Respiratory conditions were defined according to a previously published classification system using ICD-9-CM codes for common respiratory diagnoses, including 460-520 ("respiratory" category), mastoiditis (383), allergy (995.3), otitis media (381-382), and streptococcal sore throat (034). 13, 14 National estimates for children #14 years of age with a diagnosis of respiratory conditions were produced from 15 694 visits that occurred from 2008 to 2010.
Analysis of Visits for OM and All Respiratory Conditions
We analyzed visits for OM and respiratory conditions for comparison between black and nonblack children in 2 ways. First, we calculated the percentage of all visits for OM and respiratory conditions for each patient group. Second, we calculated the number of visits per 1000 population for OM and respiratory conditions. Population denominators were determined from civilian, noninstitutionalized population data obtained from the US Census Bureau and available on the Web site of the National Center for Health Statistics. 10 The black population was defined as "black or African American alone." The nonblack population consisted of all other people.
Antibiotic Prescribing
We examined the percentage of visits for children #14 years of age with OM in which antibiotics were prescribed and the percentage of antibiotics prescribed that were broad-spectrum antibiotics. Patients were excluded from the analysis of antibiotic prescribing for OM if a diagnosis of another condition warranting antibiotics was made concomitantly (eg, mastoiditis, acute pharyngitis, acute tonsillitis, nonviral pneumonia, streptococcal sore throat or scarlet fever, acute sinusitis, peritonsillar abscess, urinary tract infection, or skin and soft tissue infection). 15 Narrowspectrum antibiotics consisted of penicillins (including amoxicillin), firstgeneration cephalosporins, tetracyclines, and sulfonamides. 16 Broad-spectrum antibiotics included macrolides (eg, azithromycin), quinolones, broad-spectrum penicillins (eg, b-lactam/b-lactamase inhibitor combinations), lincomycin derivatives (clindamycin), and broad-spectrum (second-or third-generation) cephalosporins. 13, 14 Classification of antibiotics was based on the Multum Lexicon therapeutic classification system. 10 As a sensitivity analysis, we repeated the antibiotic prescribing and selection analyses using only the most common diagnostic code for OM (382.9, unspecified otitis media).
Statistical Analysis
We performed all statistical analysis in Stata 12 (Stata Corp, College Station, TX) and accounted for the components of the complex survey design including patient visit weights, strata, and primary sampling unit design variables. We combined survey data for all years (2008-2010) for analyses. We used x 2 tests to compare categorical variables. We used the x 2 test for heterogeneity to compare rates in number of visits per 1000 population. We constructed a multivariable logistic regression model to identify patient-and physician-level factors associated with broad-spectrum antibiotic prescribing for OM. Patientand physician-level factors included in the model were age group (0-4, 5-14 years), gender, race (black, nonblack), region (Northeast, South, Midwest, West), insurance (public, private, self-pay or other), setting (office, hospital outpatient department, emergency department), specialty (pediatrics, nonpediatrics), metropolitan statistical area (metropolitan, nonmetropolitan), and year (2008, 2009, 2010) . Because data for physician specialty were available only from NAMCS, a separate model was built to determine the adjusted odds ratio for broad-spectrum antibiotic prescribing associated with physician specialty. We considered an a ,.05 as statistically significant.
RESULTS
OM Visits
In 2008 to 2010, there were an estimated 19.2 million (95% confidence interval [CI], 16.4-21.9 million) ambulatory visits by children #14 years old for OM in the United States, an average of 6.4 million annually. Among these, 2.3 million (95% CI, 1.7-3.0 million) visits were by black children ( Table 1 ). The majority (80.4%) of OM visits used ICD-9-CM code 382.9 (unspecified otitis media; 79.7% for nonblack children and 85.7% for black children). Overall, the percentage of all visits with a diagnosis of OM was significantly lower for black children than nonblack children (#14 years: 7% vs 10%, P = .004; 0-4 years: 10% vs 14%, P = .004; 5-14 years: 4% vs 6%, P = .02). Visits per 1000 population leading to an OM diagnosis for all ages combined trended lower but were not significantly different for black children and nonblack children. However, rates (visits per 1000 population) leading to an OM diagnosis were lower among black than nonblack children 5 to 14 years of age (89 vs 143, P = .03) ( Table 1) . a x 2 for heterogeneity b A diagnosis of OM was assigned using ICD-9-CM codes 381-382 in any of the 3 diagnosis fields; 80.4% of OM visits used ICD-9-CM code 382.9 (unspecified otitis media) versus 11.4% for all 381 ICD-9-CM codes (nonsuppurative otitis media and eustachian tube disorders). c Respiratory diagnoses included ICD-9-CM 460-520 ("respiratory" category), as well as mastoiditis (383), allergy (995.3), otitis media (381-382), and streptococcal sore throat (034). 
Respiratory Visits
During the study period, there were an estimated 70.5 million (95% CI, 62.9-78.1 million) visits for children #14 years old for all respiratory conditions combined, of which 10.8 million (95% CI, 8.8-12.9 million) visits were by black children (Table 1) . Respiratory visits accounted for 35% of total ambulatory visits for children #14 years old, and the percentage of respiratory visits for black and nonblack children #14 years old was the same (35% vs 34%, P = .44). Rates (visits per 1000 population) for all respiratory visits were similar among black and nonblack children (1176 vs 1139, P = .77) ( Table 1) .
Antibiotic Prescribing
The percentage of OM visits in which antibiotics were prescribed was similar among black and nonblack children #14 years old (81% vs 76%, P = .30, Fig 1) . However, antibiotic selection patterns were different. The percentage of antibiotics prescribed that were broad spectrum was significantly lower among black children compared with nonblack children #14 years of age (42% vs 52%, P = .01, Fig 1) . Almost all narrow-spectrum antibiotics were penicillins or first-generation cephalosporins, with sulfonamides prescribed in ,1% of visits and no tetracyclines prescribed. The differences in overall broad-spectrum antibiotic prescribing resulted from selection of specific antibiotic classes; among children receiving antibiotics, nonblack children were more likely than black children to receive both broad-spectrum cephalosporins (21% vs 12%, P = .03) and broad-spectrum penicillins (16% vs 10%, P = .03, Fig 2) . Additionally, when we considered only visits with the most common ICD-9-CM code, 382.9, black children were still less likely to receive broad-spectrum antibiotics than nonblack children (40% vs 51%, P = .01).
The multivariable model revealed that physicians were less likely to prescribe broad-spectrum antibiotics during OM visits for black children after adjusting for age, gender, region, insurance, setting of care, metropolitan area, and year (adjusted odds ratio for black race 0.59; 95% CI, 0.40-0.86; Table 2 ).
DISCUSSION
We found that in a nationally representative sample of visits for children #14 years of age with OM who received antibiotics, black children were more likely to receive narrow-spectrum antibiotics for OM than nonblack children, even after we controlled for insurance status and setting of care. Additionally, we found that black children were 30% less likely than nonblack children to be diagnosed with OM during ambulatory care visits. Our findings suggest that black children may be receiving more appropriate care that is consistent with national guidelines. 4 This suggests that differences in physician practice patterns may exist for the antibiotic treatment choice of OM based on patient race, findings that are similar on a national scale to those reported in a clinician-level analysis in a large practice network in metropolitan Philadelphia. 5 Taken together, these studies suggest that overly broad antibiotic therapy among nonblack children may contribute to antibiotic misuse for this common condition.
These studies raise the question of whether the observation that, when treated for OM, black children receive more narrow-spectrum antibiotics represents undertreatment of OM in black children or overtreatment of OM in nonblack children. Most studies identifying racial disparities, which are especially notable for black patients, have found that disparities result in less appropriate care, including less use of diagnostic tests and lower rates of appropriate treatment, which in some cases are associated with higher mortality rates. 17 Previous studies have shown differences in the amount or "intensity" of care specifically for OM by race. For example, white children are more likely than black children to be referred to a subspecialist and to undergo placement of tympanostomy tubes. 6, [18] [19] [20] However, the role of tympanostomy tubes in the treatment of recurrent acute OM is debatable, 4 so it is unclear whether this translates into better care.
The difference in broad-spectrum prescribing by race was driven by higher rates of broad-spectrum penicillin (eg, amoxicillin-clavulanate) and broadspectrum cephalosporin prescribing among nonblack children. There is no evidence that initiating therapy with broader-versus narrower-spectrum antibiotics leads to fewer complications due to OM. Studies show that even without antibiotic therapy, complications of OM are rare. 21, 22 Conversely, the risk of inducing antibiotic resistance and adverse events such as diarrhea increases with broader-spectrum antibiotic therapy. 23 Amoxicillin-clavulanate is recommended when amoxicillin fails or for patients with a history of amoxicillin-resistant infections, whereas broad-spectrum cephalosporins are recommended only as alternative initial therapies for acute OM in patients with penicillin allergy. 4 Our study cannot exclude the possibility that the higher percentage of OM visits among nonblack children is related to race-based care patterns for follow-up visits or racial differences in the prevalence of medication allergies. Our analysis is based on visits, and we were unable to determine whether visits are initial or follow-up visits. However, a related study, which also found that black children with OM were more likely to receive narrow-spectrum antibiotics, excluded patients who had received an antibiotic prescription in the last 3 months and those with medication allergies. 5 It is likely that similar drivers of broad-spectrum antibiotic use in OM are at work in both studies.
In our study, black children sought care for respiratory conditions at a rate that was not different from that of children of other races. However, the percentage of visits resulting in an OM diagnosis was 30% lower in black than nonblack children. Visit rates for OM were significantly lower among black versus nonblack children 5 to 14 years of age and trended lower among black children #14 years of age and 0 to 4 years of age. The difference between these results may reflect limited statistical power in our study when we examined visit rates of OM by race. Although we cannot exclude the possibility that differences in OM diagnosis are due to racial differences in care seeking, this does not appear to be the case because there were no racial differences in care seeking for respiratory conditions overall. These results may indicate racial differences in the diagnosis of OM.
It is unlikely that the true incidence of OM is lower in black children. Streptococcus pneumoniae and Haemophilus influenzae are the most common pathogens in OM. 4 Black children in the United States are at higher risk for invasive pneumococcal disease than white children [24] [25] [26] and appear to have a similar to slightly higher risk than white children of invasive H influenzae disease. 27 The risks of noninvasive pneumococcal and H influenzae disease, including OM, are likely to follow the same racial patterns as invasive disease. Additionally, prospective studies have shown no difference in the rates of middle ear effusion and acute OM diagnosis between black and white children. 28, 29 Furthermore, a retrospective study that examined children of the same socioeconomic level at a public health clinic also found no differences in OM episodes by race. 30 Given the clinical nature of the OM diagnosis, it is possible that providers tailor the visit diagnosis to justify an antibiotic prescription (ie, assigning a diagnosis of OM instead of viral upper respiratory infection), which in turn might be influenced by the interaction with the child' s parent or caregiver. Providers often report that parents want antibiotics, despite evidence that explicit requests for antibiotics are rare. 31 When providers perceive that parents expect antibiotics, they are more likely to assign a bacterial diagnosis and to prescribe antibiotics. 32, 33 Additionally, patient race appears to affect whether providers perceive that parents expect antibiotics. 32 Thus, subjective diagnoses and antibiotic selection may be influenced by race via possible differences in parent expectations and interactions with providers. Similarly, receiving care in an emergency department was associated with lower odds of receiving broad-spectrum antibiotics for OM, suggesting that office-based providers may be more susceptible to factors such as perceived parent demand for antibiotics and concerns about parent satisfaction and patient retention.
Our study had certain limitations. First, NAMCS and NHAMCS are administrative data sets that lack detailed clinical information. Therefore, we were unable to verify the OM diagnosis based on documented clinical examination findings. With OM, sometimes antibiotics are prescribed but intentionally not filled immediately (ie, "wait and see"), but we were unable to verify whether prescriptions were actually filled. In our study, overall antibiotic prescribing for OM remained high in all races, and we were unable to assess the impact of national guidelines recommending observation without antibiotics as a treatment option. Additionally, we were unable to distinguish between initial visits and repeat visits; antibiotic selection during repeat visits for children not improving might be different. We used a broad definition of OM to be consistent with earlier studies published using NAMCS, 34 but we found differences in diagnosis rates and antibiotic selection by race even when we restricted our analysis to patients with the most common diagnostic code for OM (382.9). In our analysis for the nonblack patients, we did not differentiate between white and other racial groups because of sample size limitations. However, only 5% of all children were of races other than black or white. Furthermore, race is often missing in visit data from NAMCS and NHAMCS. We used imputed race data as provided by NAMCS and NHAMCS to maximize our power and more accurately reflect the true visit volume. However, we replicated our analysis eliminating visits with imputed race and found similar results, particularly that a greater proportion of ambulatory visits were for OM in nonblack a Percentages reflect the proportion of antibiotics that were broad-spectrum agents. Broad-spectrum antibiotics included macrolides, quinolones, broad-spectrum penicillins (including b-lactam/b-lactamase inhibitor combinations), clindamycin, and broad-spectrum (second-to fourth-generation) cephalosporins. b Data on physician specialty are for offices only. Thus, the odds ratio for specialty is from a separate model that included data from visits to offices only.
patients and that a greater proportion of antibiotic visits in nonblack patients featured broad-spectrum antibiotics. Finally, broad-spectrum antibiotics are often more expensive, which could influence antibiotic selection. Although we controlled for insurance status, other patient-level factors such as socioeconomic status or copays could have contributed to antibiotic choices for OM.
CONCLUSIONS
Black children in the United States, when diagnosed with OM during an ambulatory care visit, were more likely to receive narrow-spectrum antibiotics than nonblack children. These findings raise concerns that differences in care for OM based on race may reflect inappropriate treatment of OM with the use of broadspectrum antibiotics in a majority of US children. The differences in the proportions of black and nonblack children diagnosed with OM must be explored further to elucidate whether cultural or social factors are playing a role in the diagnosis. Finally, raising awareness about these differences in practice patterns may provide a target for public health campaigns and interventions focused on improving antibiotic prescribing.
